RPR-06-2086 11:44 PRTZ PRTZ LPUI OFFICES 

U.S.S.N. 10/562,429 -3- 



248 2239522 P. 

GKNG 1266 PCT 



IN THE SPECIFICATION: 

On page 7 of the English language translation of the specification, please amend 
the first heading of the specification to appear as follows: 

Doccription Background 

On page 8 of the English Language translation of the specification, please 

amend the first full paragraph of the specification to appear as follows: 

From EP 0 180 - 011 A2 U.S. Patent No. 4.705,491, there is known a longitudinal 
plunging unit for transmitting torque which comprises a plurality of rows of balls 
arranged in a ball cage, wherein the balls of a row of balls consist of an elastic material 
and are radially pretensioned in the associated ball grooves. 

On page 8 of the English Language translation of the specification, please 

amend the second full paragraph of the specification to appear as follows: 

US 6 3 4 3 993 B1 U.S. Patent No. 6,343,993 describes a similar longitudinal plunging 
unit wherein the balls are radially pretensioned by elastic elements. 

On page 8 of the English Language translation of the specification, please 

amend the fourth full paragraph of the specification to appear as follows: 

BE 102 33 758 B4 U.S. Patent No. 6.902,487 proposes a longitudinal plunging unit 
wherein the ball cage, in addition to the torque transmitting balls, holds rolling members 
made of a elastic material between the profiled sleeve and the profiled journal in such a 
way that they are able to roll. The rolling members are radially pretensioned and, during 
the transmission of torque, remain largely free from circumferential forces. 

On page 8 of the English language translation of the specification, please add a 
heading between the fourth and fifth full paragraph to appear as follows: 

Summary Of The Invention 
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On page 8 and continuing on page 9 of the English Language translation of the 
specification, please amend the fifth full paragraph of the specification to appear as 
follows: 

It is the an object of the present invention to propoco provide a longitudinal plunging unit 
of the initially mentioned type which has a simple design and wherein the ball cage 
retains its position when in a torque-free condition. 



On page 9 of the English Language translation of the specification, please 

amend the first full paragraph of the specification to appear as follows: 

In accordance with an embodiment of the invention, t h o - obj e ot i v e i s - aGhiovod by a 
longitudinal plunging unit for transmitting torque in a drive assembly is provided , 
comprising: a profiled sleeve with circumferentially distributed, longitudinally extending 
first ball grooves; a profiled journal with circumferentially distributed, longitudinally 
extending second ball grooves; balls which are arranged in groups of pairs of first and 
second ball grooves; a ball cage which is arranged between the profiled sleeve and the 
profiled journal and fixes the balls in their positions relative to one another; and a spring 
m e an s mechanism which are is supported on at least one axial stop and designed in 
such a way that, in an unloaded condition, the ball cage is held at a distance from the at 
least one axial stop. 



On page 9 of the English Language translation of the specification, please 

amend the second full paragraph of the specification to appear as follows: 

This assembly is advantageous in that it ensures that the ball cage is always held in its 
operating position. The use of springs prevents the ball cage - due to vibrations for 
example - from moving to one of the axial stops. A rolling displacement between the 
balls and the profiled journal and profiled sleeve respectively is always ensured. The 
displacement forces are min i m i sed minimized and any noise, vibration, harshness 
(NVH) problems are avoided. 



On page 9 and continuing on page 10 of the English Language translation of the 
specification, please amend the third full paragraph of the specification to appear as 

follows: 
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According to a pref e rrod furthor one embodiment, the spring moanc oomprico 
mechanism comprises a first spring which is arranged between the ball cage and the at 
least one axial stop. Using only one spring is advantageous in those applications where 
cage wandering occurs in one direction only. In addition, the spring moan s mechanism 
can also comprise two springs which are supported on a second axial stop, with the first 
axial stop and the second axial stop being arranged at opposed ends of the ball cage. 
In this way it is ensured that the ball cage can be axially loaded from both ends and can 
be held in a central operating position. 



On page 10 of the English Language translation of the specification, please 

amend the first full paragraph of the specification to appear as follows: 

According to a further embodiment, it ic propocod that both the first and the second 
axial stop are formed at the profiled journal. Alternatively, the first and the second axial 
stop can also be formed at the profiled sleeve. According to a further pref e rr e d 
embodiment, the first axial stop is associated with the profiled journal and the second 
axial stop is associated with the profiled sleeve. The axial stop associated with the 
profiled journal i s proforably can be arranged at the end which enters the profiled 
sleeve. The axial stop associated with the profiled sleeve ic proforab l y can be arranged 
at the end facing the aperture end. This embodiment wherein the axial stop arranged at 
the shaft end is associated with the profiled journal and wherein the axial stop facing the 
aperture end is associated with the profiled sleeve is advantageous in that there is 
formed an extraction stop for the profiled journal relative to the profiled sleeve. The 
profiled journal, in the extracted position, is supported via the first axial stop, the first 
spring and the ball cage and the second spring is supported against the second axial 
stop. The profiled journal is therefore prevented from unintentionally sliding out of the 
profiled sleeve, for instance during assembly. 



On page 10 and continuing on page 11 of the English Language translation of 
the specification, please amend the second full paragraph of the specification to appear 
as follows: 

According to a pr e f e rr e d further another embodiment, the at least one axial stop is 
provided in the form of a securing ring which is axially fixed to the profiled sleeve and 
profiled hub respectively. This can be achieved, for example, by means of a securing 
ring which engages a suitably shaped annular groove, and it is advantageous to provide 
the annular groove in a region outside the ball grooves in order to carry out the turning 
operation in an uninterrupted cut. Alternatively or in addition to using a securing ring, at 
least one of the first and second axial stops can be provided in the form of a stop sleeve 
which is axially supported relative to the profiled sleeve or the profiled journal. 
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On page 11 of the English Language translation of the specification, please 

amend the second full paragraph of the specification to appear as follows: 

According to a proforrod vet another embodiment the first spring and/or the second 
spring has a greatest outer diameter which is smaller than a smallest inner diameter of 
the profiled sleeve in the region of the ball grooves. Furthermore, the first spring and/or 
the second spring has a smallest inner diameter which is greater than the greatest outer 
diameter of the profiled journal in the region of the ball grooves. As a result of this 
design, the springs can be freely axially displaced relative to the profiled sleeve and the 
profiled journal. 



On page 11 and continuing on page 12 of the English Language translation of 
the specification, please amend the second full paragraph of the specification to appear 
as follows; 

The first spring and/or the second spring can be arranged loosely between the ball cage 
and the axial stops, or, alternatively, it can be firmly connected to the ball cage. A firm 
connection of the ball cage to the spring mean s on the one hand and of the spring 
mea«e to the axial stop on the other hand is advisable more particularly when using 
only one spring which can be tension[[-]] or pressure-loaded without the ball cage 
moving out of its central position. 



On page 12 of the English Language translation of the specification, please 

amend the first full paragraph of the specification to appear as follows: 

To prevent the ball cage from moving in operation it is proposod that , in addition to the 
spring moans , one group of balls positioned in a common radial plane comprises a 
greater diameter than the balls of the remaining groups of balls. In this way, the play 
between the profiled journal and the profiled sleeve is min i m ise d minimized and there is 
generated a slight pressure which prevents the ball cage from moving. Alternatively, it 
is proposed that at least one of the ball grooves of one of the two displaceable parts, i. 
e. the profiled sleeve or the profiled journal, is arranged outside the region of the 
regularly distributed remaining ball grooves, wherein the ball grooves of the other one of 
the two displaceable parts are regularly distributed across the circumference. In this 
way, too, there is generated a slight pressure which prevents the ball cage from moving 
when in operation. 
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On page 12 of the English language translation of the specification, please add a 
heading between the first and second full paragraphs to appear as follows: 

Brief Description Of The Drawings 



On page 13 of the English language translation of the specification, please add a 
heading between the fifth and sixth full paragraphs to appear as follows: 

Detailed Description 



On page 14 of the English Language translation of the specification, please 

amend the first full paragraph of the specification to appear as follows: 

In order to prevent the ball cage 41 from moving against one of the axial stops 42. 43 
when in operation, thus preventing a rolling displacement of the torque transmitting balls 
31 , there am js provided a spring means mechanism 51 which ho!4 holds the ball cage 
41 in a central position. The spring m e an s mechanism 51 according to the 
embodiments according to Figures 1 to 5 compr ise comprises a first spring 52 which is 
arranged in such a way that a movement of the ball cage 41 towards the attaching end 
24 of the profiled sleeve 21 is braked, as well as a second spring 53 which is arranged 
in such a way that a movement of the ball cage 41 towards the attaching end 13 of the 
profiled journal 11 is braked. The two springs 52, 53 are provided in the form of helical 
springs, with the radial tolerances being selected to be such that the springs 52, 53 are 
positioned between the profiled sleeve 21 and the profiled journal 11 with radial play 
and are thus axially freely movable. 



On page 14 of the English Language translation of the specification, please add 
a new paragraph between the first and second full paragraphs of the specification to 
appear as follows: 

In each of the embodiments, the first spring 52 and/or the second spring 53 can have a 
greatest outer diameter which is smaller than a smallest inner diameter of the profiled 
sleeve 21 in the region of the ball groves 22, Furthermore, the first spring 52 and/or the 
second spring 53 can have a smallest inner diameter which is greater than the greatest 
outer diameter of the profiled journal 1 1 in the region of the ball grooves 12. As a result 
of this design, the springs 52. 53 can be freely axially displaced relative to the profiled 
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sleeve 21 and the profiled journal 11. The first spring 52 and/or the second spring 53 
can also be arranged loosely between the ball cage 41 and the axial stops, or, 
alternatively, it can be firmly connected to the ball cage 41 . 



On page 14 and continuing on page 15 of the English Language translation of 
the specification, please amend the second full paragraph of the specification to appear 
as follows: 

Below, the individual Figures will be described in respect of the differences between 
them. The embodiment according to Figure 1 shows a longitudinal plunging unit having 
a first axial stop 42 associated with the profiled sleeve 21 and a second axial stop 43 
associated with the profiled journal 1 1 . The first axial stop 42 is provided in the form of 
a stop sleeve 44 which is inserted into the profiled sleeve 1 1 and which in a form-fitting 
way engages the ball groves 12. The profiled sleeve 44 is designed in such a way that 
the profiled journal 1 1 when entering same with its end 16 is able to pass through same, 
while the spring 52 abuts the profiled sleeve 44. The spring 52 is thus supported on the 
stop sleeve 44 and loads the ball cage 41 towards the aperture 23. The second axial 
stop 43 against which the second spring 53 is axially supported is formed by an annular 
collar 45 which increases the diameter of the profiled journal, with the outer diameter of 
the annular collar 45 being greater than the inner diameter of the second spring 53. 
The spring 53 thus axially abuts the annular collar 45 and loads the ball cage 41 
towards the end 16 facing the shaft. As an alternative to the annular collar 45, the 
second axial stop 43 could be provided in the form of a securing ring 27 which engages 
a suitably shaped annular groove of the profiled journal. As a result of the two springs 
52, 53, the ball cage 41 , when in operation, is held symmetrically in a central position 
between the two axial stops 42, 43, with the lengths of the springs 52, 53 relative to the 
distance between the axial stops 42, 43 and the ball cage being such that the springs 
52, 53 are pretensioned in the mounted condition and load the ball cage 41 into the 
central position. 



On page 15 and continuing on page 16 of the English Language translation of 
the specification, please amend the first full paragraph of the specification to appear as 
follows: 

Figure 2 shows an embodiment which is similar to that shown in Figure 1. To that 
extent, reference is made to the description of same, with identical components having 
been given identical reference numbers , and modified components indexed bv 100 . In 
contrast to Figure 1 , both springs 6 3 7 53 152, 153 of the present embodiment are axially 
supported relative to the profiled sleeve 21. Furthermore, the ball cage 41 is held 
asymmetrically between the two axial stops 42, 43, which ensures that the first spring 
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52 152 associated with the end 16 facing the shaft is longer than the second spring 53 
153 associated with the end 13 facing the attaching end, The first axial stop 42 against 
which the first spring 6S 152 is axially supported is formed by the stop sleeve 44 144 
which is inserted into the profiled sleeve 21 . The profiled journal 1 1 can pass through 
the first spring 52 152 . The second axial stop 43 against which the second spring §3 
153 facing the attaching end is axially supported is formed by the securing ring 27 
axially fixed in the profiled sleeve 21. The ball cage 41 is thus axially supported against 
the profiled sleeve 21 only, whereas the profiled journal 1 1 is freely displaceable relative 
to the springs 52 , 53 152, 153 . tn this embodiment, too, the lengths of the springs SSt 

53 152. 153 relative to the distance between the axial stops 42, 43 and the ball cage 41 
are such that the springs 52, 53 152, 153 are pretensioned in the mounted condition 
and load the ball cage 41 from both ends. As a result of the different lengths of the 
springs 52, 53 152, 153 , the ball cage 41, under standard operational conditions, 
assumes an eccentric position relative to the axial stops 42, 43 P with the lengths of the 
springs 52,-53 152, 153 being such that the ball cage 41 , when in operation, is held in 
the desired position. 



On page 16 and continuing on page 17 of the English Language translation of 
the specification, please amend the first full paragraph of the specification to appear as 
follows: 

The embodiment according to Figure 3 largely corresponds to that shown in Figure 2, to 
the description of same reference is hereby made, with identical components having 
been given the same reference numbers , and modified components further indexed by 
100 . A first difference con s i s t s -i n is that the springs 52, 53 252. 253 of the present 
embodiment have the same lengths, so that the ball cage 41 is held symmetrically and 
centrally between the two axial stops 42, 43. Furthermore, the springs 52, 53 252, 253 
in the present embodiment are not pretensioned in the mounted condition. The total 
axial length of the springs 52, 53 252, 253 is shorter than the distances between the 
axial stops 42, 43 and the ball cage 41. The springs 52, 53 252, 253 are thus 
positioned loosely between the axial stops 42, 43 and the ball cage 41 . Both axial stops 
42, 43 are associated with the profiled sleeve 21 . 
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On page 17 of the English Language translation of the specification, please 

amend the first full paragraph of the specification to appear as follows: 

In Figure 4, in contrast to Figure 3, the axial lengths of the springs 52, - S3 352, 353 
relative to the distances between the axial stops 42, 43 and the ball cage 41 have been 
calculated to be such that the springs 62, 53 352, 353 are pretensioned in the mounted 
condition. The springs 52-^53 352, 353 have different lengths, so that the ball cage 41, 
with reference to the axial stops 42, 43, assumes an eccentric position. Both axial stops 
42, 43 are associated with the profiled sleeve. 



On page 17 and continuing on page 18 of the English Language translation of 
the specification, please amend the second full paragraph of the specification to appear 
as follows: 

The embodiment according to Figure 5 is charact e r ise d characterized in that the first 
axial stop 42 142 is associated with the profiled journal 11, whereas the second axial 
stop 43 143 is associated with the profiled sleeve 21 . This is advantageous in that in 
each position of the ball cage 41, the spring forces acting from both ends on to the ball 
cage 41 are of identical magnitudes. The ball cage 41 is thus always held in the desired 
position. The first axial stop 42 142 for the first spring 52 is formed by a securing ring 
28 which engages a matching annular groove at the end 16 of the profiled journal 11 
facing the shaft. The second axial stop 43 143 for the second spring 53 is formed by a 
securing ring 27 which, at the end 23 facing the aperture, engages a matching annular 
groove of the profiled sleeve 21. This embodiment with the first securing ring 28 
supported at the shaft end on the profiled journal 1 1 and with the second securing ring 
27 being supported at the aperture end on the profiled sleeve 21 is advantageous in 
that there is formed an extraction stop for the profiled journal 11 relative to the profiled 
sleeve 21. The profiled journal 11, in the extracted position, is supported via the first 
axial stop 42 142 t the first spring 52, the ball cage 41 and the second spring 53 against 
the second axial stop 43 143 . The profiled journal 1 1 is therefore prevented from 
unintentionally sliding out of the profiled sleeve 21, for instance during assembly. 



On page 18 of the English Language translation of the specification, please 

amend the first full paragraph of the specification to appear as follows: 

(n respect of design and functioning, the embodiment according to Figure 6 substantially 
corresponds to that shown in Figure 2. To that extent, reference is made to the 
description of same, with identical components having been given identical reference 
numbers. The special feature of the present embodiment is that there is used only one 
single spring 152 which is arranged between the axial stop 42 and the ball cage 41. 
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This is advantageous in that it permits more favourab le favorable production and 
assembly conditions because one component has been eliminated. The embodiment 
with only one spring can be used in those cases where the ball cage 41, due to 
vibrations, moves in one axial direction only. In the present case, the assembled 
condition of the longitudinal plunging unit is such that the ball cage 41 only moves 
towards the end 16 facing the shaft, with the ball cage 41 being axially supported on the 
stop sleeve 44 144 via the spring 52 152 inside the profiled sleeve 21 . The spring 5£ 
152 can be positioned loosely between the axial stop 42 and the ball cage 41 or it can 
be firmly connected to the ball cage 41 . The length of the spring 53 1_52 is such that the 
ball cage 41, when in the operating condition, is held in the desired position. 



On page 18 and continuing on page 19 of the English Language translation of 
the specification, please amend the second full paragraph of the specification to appear 
as follows: 

In respect of design and functioning, the embodiment according to Figure 7 substantially 
corresponds to that shown in Figure 6. To that extent, reference is made to the 
description of same, with identical components having been given identical reference 
numbers. The only difference is that, in the present embodiment, the spring 53 153 is 
arranged at the aperture end, with the spring being arranged between the ball cage 41 
and an axial stop 43 provided in the form of a securing ring 27, In the present case, the 
longitudinal plunging unit is assembled in such a way that the ball cage 41 only moves 
towards the end 23 facing the aperture, with the ball cage 41 being axially supported on 
the securing ring 27 via the spring 63 153 . 



On page 19 of the English Language translation of the specification, please 

amend the first full paragraph of the specification to appear as follows: 

Figure 8 deviates from the preceding embodiments according to Figures 1 to 7 in that it 
shows a profiled journal 44^ 111 . with one ball groove 43^ 112 being arranged outside 
the remaining uniformly circumferentially distributed ball grooves 12. It is propos e d that 
the The ball grooves 22 of the outer profiled sleeve 21 are uniformly distributed around 
the circumference. Due to the deliberate slight pitch error of the one ball groove 43^ 
112 . the associated balls 31 are mounted so as to be subjected to a slight pressure. 
The increase in pressure is proposed in addition to the spring m e ans mechanism for 
preventing the ball cage 41 from being displaced. Alternatively, one ball groove of the 
profiled sleeve could be arranged outside the remaining uniformly circumferentially 
distributed outer ball grooves. In such a case, the inner ball grooves of the profiled 
journal would be uniformly distributed around the circumference. 
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On page 19 and continuing on page 20 of the English Language translation of 
the specification, please amend the second full paragraph of the specification to appear 
as follows: 

Figure 9 deviates from the preceding embodiments according to any one of Figures 1 to 
7 in that it shows a ball cage 41 with balls 31 wherein one group of balls 131 
positioned in a common radial plane comprises a slightly greater diameter than the balls 
31 of the remaining groups. There is thus generated a slight resistance against axial 
displacement at the ball cage 41, which resistance remains effective even in those 
cases where the torque transmitting balls 31 are completely free from torque and thus 
load-free. Consequently, the greater pressure between the profiled journal 11 and the 
profiled sleeve 21 achieved by the group of balls 34-^ 131 with the greater diameter 
constitutes an additional moans mechanism - in addition to the spring means - for 
preventing the ball cage 41 from being displaced. On the other hand, the friction 
generated by the balls 34^ 131 with the greater diameter is so slight that the 
displacement resistance of the longitudinal plunging unit under torque is not increased 
to any worthwhile extent. 
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